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This invention involves a system for linear to circular motion conversion which can be 
favourably applied to all volumetric machines such as heat engines and compressors, 
using pistons of reciprocating strokes usually joined to crankshafts by connecting rods. 

Thus, according to the invention, a number of pistons in a circular engine block, equipped 
with parallel cylinder barrels, change their movement to a linear reciprocating motion by 
means of a handle joined to a crank. The circular oscillation of this handle is motivated 
by the translation of a perpendicular plate built into it and connected by a cardan joint to 
the engine block, whose face supports the piston rods respectively, thus setting into 
motion the crank with its pedestal bearing, which has a rotating geometric axle within the 
axle of the engine block locating the cardan joint of the oscillating handle. 

Following are the advantages of this system: 

1- Considerable reduction of rubbing and, consequently, elimination of high- 
pressure lubrication. 

2- Simplifying the manufacturing process, thus decreasing cost price significantly. 

3- Diminishing bulk. 

4- Reducing wear. 

The details of the mechanism can be best understood in the following description, and by 
referring to the diagram attached, which outlines by example the practical operation of 
the invention. 
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Outlined on the attached drawing is a four-stroke cycle explosion engine, two cylinders 
of which can be seen. Yet a two- or four-stroke cycle engine of three, four, five, six or 
seven cylinders, and of more or less the same bulk, is conceivable. To apply the system to 
a four-stroke engine, however, it is necessary to use an odd number of cylinders for 
purposes of distribution. 

The first part describes one form of performance of a four-stroke engine. Although later 
described, the distribution unit provided is not represented. 

In the diagram, # 1 shows the engine block, # 2 represents the cylinder barrels inside 
which the pistons # 3 alternate in movement, connected by rods # 4 to a star plate # 5 and 
attached by a cardan joint to the centre of the engine block. 

The plate axle is extended by the handle # 7, which is joined at # 8 to the end of the crank 

# 9, whose shaft # 10 is located by bearings #11. The end of this shaft is provided with a 
fiywheel# 12. 

The connecting rods # 4 of the pistons 3 are firmly attached to these and joined at # 13 to 
the plate # 5. This system does away with piston axes. 

#14 shows the block engine's cylinder head, which covers the cylinders # 2 and contains 
the controls (not shown) of the intake and discharge valves. 

In this design, all the cylinders # 2 are parallel in the engine block # 1 and grouped 
following a concentric circle at the piston pin # 6 of the plate # 5 and its handle # 7. 

The conversion of the linear alternative movement of the pistons into a circular motion of 
the crank # 9 is obtained by the translation of the plate # 5 which transmits to the handle 

# 7 a circular oscillation, conveyed in turn to the crank # 9. 

The translation of the star plate # 5 is set into motions by the alternating movement of the 
pistons # 3, which act on this plate through the connecting rods # 4. 

It should be noted that the angle of keying of the plate # 5 in relation to the engine block 

# 1, the interval between the crank axle # 9, and the length of the handle # 7 vary 
according to the reciprocating piston strokes #3: the longer the strokes the shorter the 
unit. In this setting, the axles of engine block # 1, of the cardan joints # 6, of the plate # 5 
and of the shaft # 10 of the crank # 9 are all centered on the same geometric axle of the 
unit. 

For such an engine, the following distribution system is provided: 

An externally grooved pinion fixed to the crank # 9 shaft # 10 on the other side of the 
flywheel #12, activates the rotation of an intemally grooved pinion according to a 1 / 2 
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ratio. This pinion is firmly attached to a unit of circular cams placed in such a way that 
only one cam will activate both the intake and discharge buttons. 

In order for the discharge outlet to stay open for a longer period, the guide holes of the 
buttons provided for this are arranged further away from the centre: the big radius of the 
cam operates for the discharge, the little radius for the inlet. In the same way, the angular 
distance of the guide holes could activate the cam, which by its direction of rotation sets 
off the discharge button on its large radius and the inlet button on its small radius thanks 
to the angular difference of the other guide hole, and immediately likewise all the 
cylinders in their igniting order. An example of this is 1-3-5-2-1 for five cylinders, and 1- 
3-5-7-2-1-6 for seven cylinders. 

The rocker arm buttons cross the engine block # 1 through tubes running in the cooling 
water of block # 1, and join the rocker arm at the cylinder head #14. 

Each low-pressure pump should be lubricated. The oil is retrieved in a lower cooling 
guard. 

As a variant, this motion system could be applied to two stroke engines of small 
cylinders, with four or five cylinders, as an example, arranged in the same way as that 
represented in the drawing. 

To this end, the connecting rods of the pistons # 3 that are provided should be replaced by 
juxtaposed spiral springs of suitable quality. Each spring is attached on one end to the 
bottom of the hollow pistons and on the other next to the mobile plate # 5, thus ensuring 
that motion is stalled at a suitable angle to allow the release of the steam port and the 
exhaust port used in the cylinders. 

Thus, it is the length of each spring rod, which absorbs the effects of torsion set off by 
connection to the TDC and the BDC. 



To secure the depression zone, each spring operates on the inside of a synthetic rubber 
joint in the shape of an accordion, connected at the base of the cylinder # 2 undercut, and 
at its other end to the removable plate # 5. 

It should be noted that these springs only function in extension at the start-up of the 
engine and are subject to thrusts thereafter. 

It is clear that the motive system is very gentle and cuts out the oblique thrusts 
transmitted to the piston skirts of the current engines, and the buckling of connecting 
rods, so that the engines thus equipped are subjected to high loads without damage. 

Equally, pistons with long skirts, provided with headroom for rubbing surfaces, can be 
accommodated, thus ensuring an excellent guide for the pistons within their cylinders. 
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Moreover, the load transmitted by each piston is perfectly axial, which allows the 
arrangement of the number of concentric cylinders required, without encumbrance. 

It goes without saying that useful modifications of details can be made to the 
performance of the system, largely to expand the scope of application without diverging 
too much from the framework of the invention. 



Summing up: 

System for linear to circular motion conversion in heat engines and compressors 
characterized by: 

1- In a two- or four-stroke explosion engine, or in a compressor, the cylinders are 
arranged parallel in a circle as in a cylinder barrel, so that the pistons within 
operate, in translation, a plate joined to the centre of the cylinders over the engine 
block. The plate, which is fixed securely to the handle connected to a crank, 
imparts a rotary motion to the latter. 

2- The removable plate in translation is connected on the engine block, at the centre 
of the cylinders, by means of a cardan joint. 

3- The pistons are joined to the removable plate by rigid connecting rods, which are 
not attached in the pistons, and only next to the plate. 

4- The pistons can also be reconnected to the plate by means of spiral springs. 

5- Engines that apply this system are equipped with an appropriate distribution 
system. 
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La prescnle invention concerne un syslemi; tie 
! ransformation du mouvcmcnL lineaire cn mouvn- 
mcnt circulairc qui pcut nvantagciistfrncnt s'appli- 
quer a toutes machines volumetriques lelles que 
moiuiirs ihermiques ei comprcAsours iililijtant rlcs 
pistons a course allcrnative haliilucllrmenl attclcri. 
par des cmbiellagcs, a des vilehrcquins. 

Ccst ainsi que scion Kin^'cntion, b transfornia- 
lion an mouvcmcnt ahenuiuf lineaire plusicurs 
pistons prcvua dan? un hloc molcur c irculairc com- 
portant dus rylindres parallclrs disposes a la ma- 
niere (Pun liarillcL cft rcaliscc au raoyrn d*un l>ra.s 
arlirulc u unc: manivelle simple: Toi^iMllaiion rircu- 
lairc dudit bras, provoqucc par la lran?)alion d'un 
plateau perpendiculairc qu'il coinporlc articule au 
rnoyi-n d'un cardan au bloc molcur c( sur la face 
duqucl prcnncnl nppui Iivs I'xtrcmites des lige* res- 
pcf.'lives dcs pi5tons, realisanl rcnlraincment cn 
rotation dc la manivelle dont le palier support a 
son axe gdomclrlque dans Taxc du hloc mnUtnr 
oil sc ^ituc rarliculalion a la cordon du hras osnl. 
Ian I. 

Cc systcinc procure Ics avanLigi^s suUanl* : 

P lieduction importante dea froltcmi*nU pi par 
suite .^suppression du graissagc haulc pri^s.sion: 

2" Simplification de ritsinnge d'ou un nhaissc 
menl sensible du prix dc rcvicnt; 

3* Heduction de rcncooibrcmonU 

4*" Diminution dc Tusurc, 

Lcs details de ce dispositif scrnnt micux comprxs 
par la description qui va suivre sc referant au.dcs- 
sin annexe montianr schematiquement el » litre 
d'excmple, unc realisation pratique de rinvcnliori* 

Sur le dessin annexe on a reprc5ent4 5chematiqui** 
ment un motcur a explosion du cycle a quatre 
temps dont deux dcs cylindrcs 5onr v).<iblc<s. Mais 
on pcut imaglner un moleur a Iroii; qualrc, cinq, 
?fx ou 5ept cylindre« c\ iiln«» dan« ryclc< k deux 
ou quatre temps et dont \v*> dimensions d'cncom- 
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brement sonl scnsiblcmcnt idcntique?. Mais pour 
appliquer le sysieme k un motcur a quatre temps, 
on e5t oblige, pour dcs questions dc distribution, 
de disposer d'un nombrc loujours impair de cy- 
litidrc:». 

D^ns la premiere partle dtr la description qui 
refure au do^iiin annc>:e, on decrit unc forme d'cxe- 
culion d*un motcur a quatre temps. Blen que plus 
avntu decrils, les organ*^ de distribution prevus ne 
sonl pais rcprcsrntc?. 

Sur la figure du dessin, le rcpcre 1 monlre le 
l>It»r mulcur; le reperc 2 rcpresente les cylindres 
di>:poseii cn barillet dans ipi;qucls sc mcuvcnt al- 
Icrnallvemcnt les pi«lons 3 rcli^, par dcs ligea 4, 
a un plateau 5 cn forme d*eioilc articule au centre du 
blur motcur par un cardan 6. 

T.'nxc du plateau 5 esr prolonge par un bras 7 
qui s'articule cn 8 a rextrcmite d*unc manivelle 9 
doiil I'arbrc 10 c.-t portc par un palier 11. A Tcx- 
Ircnute dc ccl arbrc c^t prcvu un volant 12. 

ligis dc liaison 1 drs pinions 3 sont soli- 
da iri^ de ccux-ci ct arliculcrs en 13 sur le pla- 
UMU 5. Ce sysleme per met de supp rimer les axes 
dcs pi.stons. 

Lc rcpcrr I V monlre la rulas»ic du bloc molcnr 
qui coiffi; les cylindri-s 2, ci dans laquelle scront 
disposes les organe^ non rcprcsentcs dc comioande 
des soupapcs d'admissiun et d'echappement 15, 

Scion Tinvention, lous les cylindres 2 sonl dis- 
poses paiallclrlcmenl dans ic bloc motcur 1 et grou- 
pcs suivant un cerdc cunccntriquc au point d'arli- 
cuK'iiion 6 du plateau 5 el dc son bras 7. 

La tranaforroation du mouvcraent allernalif li- 
neaire des pistons en mouvement circulaire de la 
manivelle 9 est oblcnue par la translation du pla- 
teau 5 qui imprime au bras 7 iine oscillation cir- 
culairc transmise a la manivelle 9. 

Lz tzzTslzWzT. Am p!i:c-j cr. ctcilc 5 cs: prove- 
quee par le mouvement aiternatif des pistonj; 3 

Prix du iasciciile : 2 ircmcs 
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Irilit 

ilri liT^^ ill' liai5t»n 1. 

11 ctfl a nolrr quo i'aiiglo Ac calagc du j.lnrrau 5 
par rai)|>on an hW inolt-ur 1, IVnlr^axr il- la ma- 
nivelle 9 ul la longueur du bras 7 sont fonclion 
lie la course lincairc iles pi5loii5 3, «lr. .<orlc que 
plus ceUe course sera longue plus TonscTTiMc 
.^Vn trouvera rarcourri. On conslaic egnlemcnt qur 
iliiiis or munl«5<> \cs axr-e <lu hloc m^tc^ur 1, chi 
cartlan 6, ilu plateau 5 cl Jc I'arhrc 10 tie la miuii- 
viHc 9 sont loiH ciratrw sur In ni5me axe gcomc- 
triquc de Vensemble. 

Pour un ii\ moionr, on pout pruvoir In syptrnir 
ilfi Hi5trilmliun suivant : 

Lfi pipi«>n u dcnluTC oxtcnic, fixe PUT Tarlirc 10 
At', la manivclle 9 roio oppo.^c au volant 12, enfranic 
f.M rDlaliun un aulrc pignoji a Hnnlurc inrcmc 
Mini li- rappori ly'2, Irqui!) pigiion c-ct Policlairc avcc 
im insiMnMe cic ramr.* riirulain^s juduicWCTnint 
tli.-po^Lis tic Tacon qu'unc sonic conic aclJonno a 
la fois Ic pou??oir iVaflmi.^sion rt !r pon?*soir 
I Tcr h appeoxen t . 

Pour assurer unir ilunV crcuivcrlurc plus ;!ran(lr 
:'i rr.-l|:ippr::!'*::L Ir.: ln^u.--pii*li'- i1«"j- poti.-"^i»irs pre- 
vi!< a n^l rffol fonl plus rcarlc? rUi frnlrf-; la 
rauK' unique au'i.<;^nnl a cr. nmrnenl par j^'im* granil 
rayon caruli^ c^ur pnnr Tadm'*. . -n rV*l p<*lir 
rayon qui a?il. Do menvr TeiMrl anrrulniro 
ir.nis-^fuuU'.s p«Mil fiiirr /[Ui* la r:\mv. par s»ni ^^rn* 
ill- rolation, atiaqnrrn !r pon>i5oir dVrhappt^mrnl 
>ur ?on prnnil rnynn rl Ir pous^nir (r:nlmi5.^inn .«ur 
.•ion prtil rnynn jrrarc au (ir-ralnrr anpulnirr Ar 
lautre irou-guiflc cl ain.«i ilr 5uilc pour tou.^ 
rylindrc:. dans I'onln: d'allumnp^ prevu. 1-S^n-2-1 
piiur t'inq lyliiulris rl l-:<-.v7-2- l fi pour .=t'P» ' V' 
jindros par cXi-mplc. 

[-CS pous-^nir^ <lr? rnllnUtiirs trnwrMMit Ir |.|iu- 
inolcur 1. par Avs lul.*-.^ .'^^rrlis. dan? IVau dr rrfn»i- 
lissemiMit du Idnr 1. i l voni nqoindrr los »'ull»uli'urp 
da 11.^ la r^das^*t: I V. 

On prevoil un sirai:«<a;xr par pompr has.^r 
pression, Thuile etant n^cuppn'M: dans un carter infi'- 
rirur tie rrfmidij^semBnl. 

En varianle, on prcvoir d'appliqtier rv .t-y.-ilrnv 
dc mnurcmcnl ;i de« m«Ut.ur? deux l»*mp> dr pi-liles 
cylindrces, av<M- qualre ou rinq ryUndrr^ par rxrin. 
pie afferiant la memc di^^position q\ir f ellr rrprr- 
5rnli'e au dcs5in. 

A cct effct, lis liger' dr liai.^n 1 Ai-^ pistons 
prcabhlemcnt prcvucs. soul rrmpbrci:? par dr:« 
rc55orlf a boudin? a spirrs juNtapo?ci-s n <run en- 
iibre approprie. Chaque rcsaorl est fixe par iin»r 
cxtrcmite daxii* le fond du piston creux, et par Tau- 
irc cxtremile conire Ic plateau mobile S a5*uranl Ir 
mouvcmrnl IrqiiH est rnle a l ansli: approprie p»nir 
l.ermetlrc Ic degajicinenr dr« lunii*^rcs d'ndmi.'j-ion 
ct d'erhappcmeiu nrariquces ilan* lec eyb'ndree. 

II rn riV^ulte que r'esl la longlieur de i baque re?- 



S4>rl ilge qil^^K^orU- li.'S rffrls dr Utr>ii.ni prn\it- 
ques par les attaches aux P.M.H. ft P.M.B. 

Pour assurer la zone He deprr55ion, cliaqne res. 
<>ori mann^nvre a Pinterienr ci'uji joint en rannh liouc 
synthctique en lorme d arcordeon» rrbe a ii »ja.-i.- 
du dcgagemenl du cylindre 2 et, par .«on autre 
i:.\lremiie, au plateau mobiU: 5. 

II faut notcr que ces rc!?^?orts ne iravailient a 
IVvlension que lors du lanrerarnt du moleur e! 
qn'ensuilc ils ne ."subi.vveiil que des pnirssrrs. 

On congoil aisement que Ir fonrtmnnemcnt He 
ec sj'steme de mnuvemenl est ires dnux ri cxrlnr 
les poussces obliques Cransmises sur Ips jupi^ des 
pistons d« moieurs nctucls ei le flnmbage des 
biclirs, dc sone que Ics moicurs ainsi equipes pen- 
vent sublr des regirnrs elrves sans preiudirn. 

Egalement on peut admettre des pistons p.^s.^e- 
dant ie longucs j-ipos pourvucs de dc<|;asement 
pour li-s 5urfact!s dc froUemenl. d'ou ini ;iui»lnpe 
pnrfait du piston dan.c son cylindre. 

On eomprend anssl que IVffnrt lrnn.-ni!*= par eba- 
quo piston est parfaitomcnt axial, rr qui pmnet 
de di.<po.^«T d'autnnr di- rylindrrs ronrenlriqnec 
qu'iin lo desint sous un faiMe enrombronient. 

I) va sans dire quo route.*: modifications t\v details 
nlilrs [MMlvent nppurlees a la rt'nlisnlion de ro 
sy-h'-me, nnlatument pnnr en eiendrr le rhamp 
irapplirnliMn. sans pnur r -U /L-ravh-r du v;u\vr dc 
rinvention. 
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Systeme de irnnsfnrmalion du mouv'rmenr line- 
aire rn mnuvemcnl ciniilnirc. pour mnceurs iher- 
miqurs et enmpresseurs. eararlcrisc en w que : 

1- Dnns un moteur a c-xplnsion a deux on qnalrr 
lenips. mi dans un rnmpresseur. on di.^jmse les ry- 
lindres parallelenn-nl et en eerelr. n la maniere d'un 
barJIlcl do f.i<;on quo pi^lorw qn'il? rnrnportrnl 
maniTUVren! en Iran.-^lnlion un plateau ariinile au 
eiMire di-s evlindn-s sm b* bbif ninlrnr. |.-qirel 
plalrau .-oMdairr (I'lm l»rns arenuplc a nm- inaui. 
vrlle. iniprime a n-Ur-ei un innuvenii iit rirrulnirr: 

2" l.e plateau mobile en Iranslalion esr arliinle 
.^ur le blor mnirur. nn ti-ntr«- <\r< rylindrrs, an 
inoven d'un rardan: 

?i" I.es pistons sont relies ail plalrau mobdr par 
rinierm^diaire de li-es de liaisons riL'ide^. nnn nr- 
llculeei= dans les pisions el se\]lpmrnl coiUre Ir 
plateau; 

1" T.ec pistons penveiil erre relies au plaleau au.'ssi 
au moyen de ressort-^ a boudins: 

Un sy.slemr de di-iribnlion appropne i-qnip«? 
les nioleur-i appliipiant ce systemc. 
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